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Summary. Three elderly patients are reported, in whom 
serologically confirmed recent infectious mononucle- 
osis is followed by fatal lymphoproliferation (case 1), 
by acute monocytic leukemia (case 2), and by acute 
probably monocytic leukemia (case 3). 
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Lymphoproliferative Erkrankung 
und akute Monozytenleuk~imie 
nach infekti~ser Mononukleose im Alter 
Zusammenfassung. Es wird tiber drei/iltere Patienten 
berichtet, bei denen auf serologisch gesicherte, frische 
infekti6se Mononukleose ine t6dlich verlaufende 
lymphoproliferative Erkrankung (Fall 1), eine akute 
Leukfimie vom monozytfiren Differenzierungstyp 
(Fall 2) und eine akute Leukfimie von wahrscheinlich 
monozyt~irem Differenzierungstyp (Fall 3) folgt. 
SchliisselwiJrter: Infekti6se Mononukleose - EB- 
Virus-Infektion - akute Monozytenleukfimie - 
Lymphoproliferation 
Introduction 
Infectious mononucleosis is a usually self-limited lym- 
phoproliferative disease caused by the Epstein-Barr 
Virus (EBV) (Henle et al. 1968). The basis for its 
self-limiting course appear to be intense antibody and 
cellular reactions to EBV-infected B-lymphocytes 
(Carter 1975; Purtilo 1980). The antibodies include 
EBV-associated and heterophil antibodies. The cellu- 
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lar response is comprised of a large and sustained 
T-cell response to an initial small increase in EBV- 
infected B-cells (Pattengale 1974; Mangi et al. 1974). 
This immune response is associated with a raise of 
immunoglobulins e pecially of the IgM class. In spite 
of its usually benign course fatal cases of infectious 
mononucleosis may occur due to mechanical (splenic 
rupture, Aung et al. 1978), neurological, or other 
complications (Penman 1970; Grose et al. 1975). 
In immunodeficient persons infectious mononuc- 
leosis may run a fulminating, frequently fatal course 
with non-proliferative (aplastic anemia, agranulocyto- 
sis, hypogammaglobulinemia) and proliferative 
(American Burkitt's lymphoma, immunoblastic sar- 
coma of B-ceils, fatal infectious mononucleosis, plas- 
mocytoma) phenotypes (Purtilo et al. 1979). This im- 
munodeficiency may occur sporadic or clustered in 
certain families. Purtilo et al. (1975, 1977) reported 
two families of which approximately half the boys 
exhibited subtle progressive immunodeficiency to 
EBV and other viruses. About 40% of the affected 
boys have developed malignant lymphoma, 40% fatal 
infectious mononucleosis, and 20% dysgammaglobu- 
linemia. Most of these phenotypes are associated with 
EBV infection and can be considered to be complica- 
tions of infectious mononucleosis (Purtilo et al. 1979). 
Bar et al. (1974) reported another family of which 
four male cousins died of a fulminating lymphoproli- 
ferative disease associated with EBV infection. Vireli- 
zier et al. (1978) described persistent EBV-infection 
with hypergammaglobulinemia and f tal immunob- 
lastic proliferation in a 5-year-old girl with defective 
immune interferon secretion. Crawford et al. (1979) 
reported fatal acute infectious mononucleosis n a 
34-year-old man with T-cell depletion. Other cases 
of fatal infectious mononucleosis were not associated 
with detectable immune defects (Britton et al. 1978; 
Veltri et al. 1978). Also the observation of so-called 
Burkitt-type leukemia (Stevens et al. 1972; Clift et al. 
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1963) is an interesting observation in this context, 
though the majority of the American Burkitt cases 
are EBV-negative. 
The underlying mechanisms for malignant trans- 
formation of infectious mononucleosis are still un- 
clear. But evidence accumulates suggesting that a 
graft-versus-host-disease-like reaction (Gleichmann 
et al. 1972) is triggered by altered surface antigens 
of EBV-infected B-lymphocytes. Monoclonal malig- 
nant cell growth would then occur after a cytogenetic 
change, e.g. a 8:t4 chromosomal translocation asob- 
served in Burkitt lymphoma nd some other B-cell 
lymphomas (Klein, personal communication). 
We report here the serological, clinical and hema- 
tological features of three patients, in whom serologi- 
cally confirmed recent infectious mononucleosis is fol- 
lowed by fatal ymphoproliferation (case 1), and by 
definite (case 2) and probable (case 3) acute monocyt- 
ic leukemia. A short note on cases 2 and 3 has been 
published elsewhere as letter to the editor (Hehlmann 
et al. 1980). 
Case Reports 
Case 1 
This 61-year-old previously healthy woman com- 
plained of sore throat, weakness and intermittent 
fever for 3 weeks. In addition, she had a generalized 
exanthema, bdominal pain in the left lower quad- 
rant, and obstipation for two weeks. She was treated 
by her family physician for tonsillitis and became 
afebrile. Four days before admission she noted a pain- 
ful swelling of her cervical, nuchal, inguinal, and right 
supraclavicular lymphnodes and became febrile again. 
On admission on Aug. 13, 1968 she had massive 
painful swelling of her cervical, nuchal, inguinal, and 
right supraclavicular ymphnodes, her tonsils were en- 
larged, inflamed, and purulent, and were covered with 
fibrine. Her spleen was palpable below the left costal 
margin, her liver size was normal. Her temperature 
was 38°C and her body weight 55 kg. Laboratory 
tests howed monocytosis and absolute lymphopenia. 
Her leukocytes were 6,800/lal with 50% neutrophils, 
13.5% bands, 7.5% eosinophils, 1% basophils, 13% 
monocytes, 11.5% lymphocytes, and 3.5% plasma 
cells. Repeat blood counts showed up to 23% mono- 
cytes with persisting lymphopenia. Lymphocytes were 
small and rarely of monocytoid morphology. Total 
serum protein was 8.2 g/dl with 43.6% albumin, 
3.8% cq, 10.1% ~2, 10.8% fl and 31.7% 7-globulin. 
Immune electrophoresis howed an increase of IgG, 
IgA, and IgM. Sedimentation rate was 55 mm. All 
other laboratory tests were normal. A Paul-Bunnell 
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Table 1. Clinical and hematological features of the three patients 
Feature Case t Case 2 Case 3 
Fever + - + 
Lymphadenomegaly + - + 
Sore throat + + - 
Hepatosplenomegaly - + - 
Splenic rupture - + - 
Lymphocytosis - - + 
Atypical mononuclear cells + + + 
in the peripheral blood 
Hypergammaglobulinemia + + + 
Elevated IgM + + - 
Type of malignancy malignant acute acute 
lymphoma monocyfic monocytic 
leukemia leukemia 
Table 2. Serological features of patient i
Heterophil Cyto- Sabin-Feldman 
antibodies megalo- dye test for 
(Paul Bunnell) virus toxoplasmosis 
Aug. 14, 1968 negative 1:40 1:10 
Aug. 28, 1968 1:160 1:20 1:100 
Sept. 4, 1968 i:160 1:20 1:100 
Nov. 1968 negative N.D. N.D. 
Dec. 30, 1968 negative negative 1:256 
Feb. 25, 1969 N,D. N.D. 1:10 
N.D. =not  done 
agglutination was negative on Aug. 14, and 1:160 
on Aug. 28 and on Sept. 4 (compare Table 2). No 
EBV-serology was available at that time. A Sabin- 
Feldmann test for toxoplasmosis was positive 1:10 
on Aug. 14, and 1 : 100 on Aug. 28 and Sept. 4. Sero- 
logical tests for cytomegalo- and adenoviruses were 
non-contributory. A bone marrow aspirate taken on 
Aug. 19 showed raised plasma and lymphoid cells. 
Cervical ymph node biopsies of Aug. 22 and Aug. 
28 showed unspecific lymphadenitis. 
The further hospital course was unremarkable. 
The lymphnode swelling regressed, the patient became 
afebrile without specific therapy, and the differential 
blood count normalized. The ESR remained elevated 
at 55 mm. The diagnosis was infectious mononucleo- 
sis, and the patient was discharged on Sept. 6. 
She felt relatively well until the end of October 
when she again complained of tow grade fever up 
to 38.5 °, fatiguability, malaise, and diffuse headache. 
She had cough productive of whitish sputum. Her 
lymphnodes which had never completely regressed 
to normal increased in size and became painful again, 
and she again developed a fibrinous tonsillitis. Her 
family doctor found an increase of the ESR to 92 mm 
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and marked monocytosis. Paul-Bunnell agglutination 
and serology for diphtheria were negative. She was 
readmitted on Dec. 27 with massive painful swelling 
of her cervical, supraclavicutar, axillary, and inguinal 
lymph nodes. The lymphnodes were firm, smooth, 
and movable. Her tonsils were enlarged, purulent, 
and covered with fibrin. She had a normal sized liver 
and a non-palpable spleen. Her body weight had de- 
creased to 48 kg. Laboratory tests showed a Hb of 
11.8 g/dl, 6,800 leucocytes/~tl with 44% neutrophils, 
13% bands, 0.5% myelocytes, 3.5% eosinophils, 
0.5% basophils, 21.5% monocytes, 16.5% lympho- 
cytes, and 0.5% plasma cells. There were some mono- 
cytoid lymphocytes. Total serum protein was 8.5 g/dl 
with 38.5% albumin, 4.3% cq, 10.3% c~2, 6.8%/~, and 
40.1% ~/-gtobutin. Immunoelectrophoresis howed 
increased IgG and markedly increased IgA and IgM. 
A bone marrow aspirate showed a marked increase 
of plasma ceils, mostly small mature forms, and no 
sign for lymphoma or leukemia. A throat culture was 
negative for C. diphtheriae and hemolytic str., group 
A. Paul-Bunnell agglutination and serological tests 
for adenoviruses and cytomegalovirus were negative. 
Sabin-Feldman dye-test for toxoplasmosis was posi- 
tive (1:256). A chest x-ray and a spleen szintigram 
were normal. A lymphography showed enlarged, 
pathological iliac, pelvic, and paraaortic lymph nodes 
with filling defects and partial destructions. There 
was no filling of lymphatics above the second lumbar 
vertebra. A biopsy of the right tonsil taken on Dec. 
28 was initially interpreted as transitional cell carcino- 
ma. A reevaluation, however, together with a subse- 
quent biopsy of a right inguinal lymphnode taken 
on Jan. 3, 1969, allowed the diagnosis of infectious 
mononucleosis (Lennert, personal communication). 
The lymphnodes continued to increase in size and 
the patient remained febrile. A blood count of Jan. 
t4 showed a Hb of 13.1 g/dl and 7,800 leukocytes/gl 
with 21% neutrophils, 34% bands, 0.5% metamyelo- 
cytes, 0.5% myelocytes, t5.5% monocytes, 20% lym- 
phocytes, and 8.5% plasma cells. Again there were 
atypical monocytes. On Jan. 20, radiotherapy to the 
enlarged lymphnodes was started which was tolerated 
poorly. After 1,250 rad in small doses irradiation was 
terminated because of lymph edema and ulceration. 
Prednison, 50 mg/day was started. Laboratory tests 
of Feb. 26 revealed raised values of transaminases, 
bilirubin, and alkaline phosphatase, a drop of the 
prothrombin time, and a Hb of 9.1 g/dl. Liver in- 
volvement and gastrointestinal bleeding were suspect- 
ed. She died on Feb. 28, 1969 from cardiovascular 
collapse. The autopsy revealed extensive malignant 
lymphoma involving the cervical, supra- and infracla- 
vicular, axillary, paraaortic, and inguinal lymph 
nodes, several old and fresh pulmonary emboli, and 
a bleeding astric ulcer as immediate cause of death. 
Case 2 
This 72-year-old previously healthy man came to the 
Medizinische Poliklinik because of fatiguability, 
weakness, loss of appetite, sore throat, and pain in 
the fingers and wrists for about four weeks. On physi- 
cal examination performed on Oct. 30, 1978, he was 
afebrile and appeared generally well except for an 
enlarged liver of 14 cm in MCL. No lymph nodes 
and no spleen were palpable. Laboratory tests on 
Oct. 23 had shown a leukocytosis of 17,900/~tl with 
35% neutrophils, 12% bands, 3% metamyelocytes, 
7% lymphocytes, 42% monocytes and 1% basophils. 
Serum creatinine was 2.0 mg/dl, uric acid 7.3 mg/dl, 
total serum protein 8.3 g/dl with 58.6% albumin, 
3.2% ~1, 5.9% c~2, 9.2%/3 and 23.2% 7-globulin. 
Quantitative Ig determination showed elevated IgG 
and IgM-levels (IgG 4,000 mg/dl, IgA 400 mg/dl, IgM 
412 mg/dI). All other laboratory tests including alka- 
line phosphatase, bilirubin, and transaminases were 
normal. A repeat blood count on Oct. 30 revealed 
24,600 leukocytes/gl with 31% neutrophils, 20% 
bands, 3% metamyelocytes, 1% myelocytes, 9% lym- 
phocytes, 3% eosinophils, 1% basophils, and 33% 
monocytoid, atypical mononuclear cells. Serological 
tests for EB virus gave the following titers: anti-EBV 
(VCA) IgG 1 : 512, anti-EBV (VCA) IgM 1 : 16, anti- 
EBV (EA) IgG 1:20, anti-EBNA IgG negative (com- 
pare Table 3). Paul-Bunnell agglutination was nega- 
tive. Hepatitis, ECHO, Coxsackie, and Rubella sero- 
Table 3. EBV-Serology of patients 2 and 3 
Patient 2 Patient 3 
Nov. 2, 78 
Anti-EBV (VCA)-IgG 1 : 512 
Anti-EBV (VCA)-IgM ~ 1 : 16 
Anti-EBV (EA)-IgG 1:20 
Anti-EBNA-IgG b negative 
Nov. 9, 78 Nov. 23, 78 Dec. 20, 78 
1:256 1:128 1:128 
1 : 32 negative negative 
negative negative 1 : 4 
negative negative negative 
Rheumatoid factor removed by preabsorption with IgG-coated latex particles 
b Lowest dilution tested 1:3 
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logies were non-contributory. A sonogram of the ab- 
domen revealed a border-line nlarged spleen of 10 x 
6 cm and a liver of 12 cm in MCL. A chest X-ray 
was unremarkable. During the following days the 
leukocytosis ncreased, and the patient became febrile 
and thrombocytopenic (temperatures up to 38.6 ° C). 
In addition to smaller atypical mononuclear cells (Fig. 
1 A), large, bizarre blast cells appeared (Fig. 1 B). 
On Nov. 7 he was admitted to another hospital. He 
was icteric, his pulse rate was 116 per minute, his 
blood pressure was 110/70. The liver was 16 cm in 
MCL, the spleen was not palpable. The leukocytes 
had risen to 98,000/gl with more than 90% atypical 
mononuclear cells, the platelet count was 21,000/gl. 
Creatinine was 2.7 g/dl, uric acid 10.2 mg/dl, bilirubin 
3.4 mg/dl, transaminases slightly raised. A bone-mar- 
row aspirate taken on Nov. 8 showed monocytic 
leukemia with 76% immature monoblasts (esterase 
positive) containing many nucleoli, large cytoplasmic 
vacuoles, and a fine chromatin pattern, some lym- 
phoid and plasma cells, almost no mature neutrophils, 
reduced erythropoiesis, and reduced numbers of me- 
gakaryocytes (Fig. 2). Soon after admission he went 
into shock with left upper quadrant pain. Splenic 
rupture was suspected. A cytostatic therapy with 
vincristine and arabinosylcytosine was started. Four 
days later he went into shock again. He had had 
a large hemorrhage into the peritoneal cavity, com- 
patible with splenic rupture. Intravascular coagu- 
lation and paralytic ileus developed, and the patient 
died from severe hemorrhagic diathesis on Nov. 20. 
Permission for autopsy was refused. 
Case 3 
This 71-year-old previously healthy woman com- 
plained of malaise, fever, and a painful lump in her 
right axilla for several weeks. Examination on admis- 
sion on Oct. 26, 1978 showed an obese patient with 
a normal sized liver and a nonpalpable spleen. There 
was a cherry-sized lump in the right axilla. 
Her Hb was 10.4 g/dl; her leukocyte count was 
8,600/gl with 8% neutrophils, 23% bands, 36% lym- 
phocytes, and 33% monocytes. Serum electrophoresis 
showed a normal total serum protein with 47.5% 
albumin, 5% cq, 10% ~2, 10% fl, and 27.5% ~/-globu- 
lin. The ESR was raised to 96 mm, creatinine was 
1.9 mg/dl, uric acid 12.4 mg/dl. All other laboratory 
values were unremarkable. During the next two weeks 
her Hb dropped to below 7 g/dl. On Nov. 15 her 
leukocytes were 3,700/gl with 90% lymphocytes, 2% 
monocytes, 5% neutrophils, 2% bands, and 1% eo- 
sinophils. Her albumin was 45%, el-globulin 4.5%, 
cz2-globutin 7,5%, [3~globutin 10%, and 7-globulin 
33%. Immunoelectrophoresis showed polyclonal in-
crease of IgG and IgA (IgG>4,000 mg/dl, IgA 
462 mg/dl, IgM 125 mg/dl). A bone marrow aspirate 
taken on Nov. 9 showed acute probably monocytic 
leukemia (Fig. 3). PAS was intermediate, peroxydase 
negative, esterase not done. Serological tests for EB 
virus done on Nov. 9 gave the following titers: anti- 
EBV (VCA) IgG 1 : 256, anti-EBV (EA) IgG negative, 
anti-EBV (VCA) IgM 1 : 32, anti-EBNA-IgG negative. 
Two weeks later the titers were: anti-EBV (VCA) 
IgG 1:128, anti-EBV (EA) IgG negative, anti-EBV 
(VCA) IgM now negative, and again anti-EBNA-IgG 
negative (see Table 3). Paul-Bunnell agglutination was 
negative. No antibodies against mumps, cytomegalo- 
virus, and adenoviruses were detected. A histological 
examination of the enlarged lymphnode from the 
right axilla was unremarkable without signs of in- 
filtration. The patient was treated with 6-mercap- 
topurine and prednison for twenty days which was 
terminated because of leukopenia nd thrombocyto- 
penia. The thrombocytopenia persisted, the leucocyte 
count reached 70,000, and the dysproteinemia wor- 
sened. The quantitative immunoelectrophoresis 
showed persisting IgG elevation. A bone-marrow pic- 
ture on Dec. 20 was unchanged. An EBV serology 
was also unchanged except for an anti-EBV (EA) 
IgG of now 1:4. She died on Dec. 28 of a cardiac 
arrest. An autopsy was not permitted. 
Results 
The clinical and laboratory features of the three pa- 
tients are summarized in Tables 1 to 3. Patient t 
had the typical features of infectious mononucleosis: 
sore throat, fever, lymphadenomegaly, malaise, 
atypical lymphocytes, hypergammaglobulinemia with
raised IgM, and positive Paul-Bunnelt agglutination. 
The development of malignant lymphoma in this pa- 
tient is compatible with unlimited B-cell proliferation 
secondary to EBV-infection. 
Patient 2 showed several clinical features charac- 
teristic of infectious mononucleosis: ore throat, ma- 
laise, hepatosplenomegaly, t pical monocytoid cells, 
hypergammaglobulinemia, and terminally, as de- 
scribed for a number of fatal cases of infectious mono- 
nucleosis, splenic rupture. The white cell morphology 
was compatible, in part, with proliferating lymphoid 
cells masquerading as monocytes (Purtilo, personal 
communication). Patient 3 had clinical features ug- 
gestive of infectious mononucleosis: malaise, apainful 
lump in her axilla, lymphocytosis, and hypergamma- 
globulinemia with raised IgM. Patients 2 and 3 had a 
positive EBV-serology diagnostic of recent, 1-2 months 
old EBV-infection. Both patients developed clinically 
overt leukemia shorthly after EBV infection. In both 
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patients the type of leukemia ppeared to be monocyt- 
ic (compare Figures 2 and 3), although an esterase 
reaction was not done in case 3. The cause of death 
of patient 2 was shock probably as a consequence 
of splenic rupture (gross blood in the peritoneal cavi- 
ty). The cause of death of patient 3 was cardiac arrest 
probably as a consequence of bone-marrow invasion 
and CNS involvement by the acute leukemia. 
Discussion 
We report here three elderly patients with serologi- 
cally confirmed recent infectious mononucleosis who 
Fig. 1. A Peripheral blood smear Nov. 2, 1978 (case 2) B Peripheral 
blood smear Nov. 6, 1978 (case 2) 
Fig. 2. Bone marrow aspirate of case 2 (Nov. 8, 1978) 
Fig. 3. Bone marrow aspirate of case 3 (Nov. 9, 1978) 
succumbed to malignancies ofthe lymphatic or mono- 
cytic/phagocytic systems. In case 1, clinical features 
(fever, sore throat, malaise, lymphadenomegaly, atyp- 
ical lymphocytes, hypergammaglobulinemia with 
raised IgM), serological tests (positive Paul-Bunnell 
agglutination), and histological data (plasmocytosis 
and increased numbers of lymphoid cells in bone mar- 
row and lymphnodes), leave little doubt about infec- 
tious mononucleosis terminating in fatal lymphoproli- 
feration. Similar courses of fatal infectious mononuc- 
leosis and of B-cell lymphoproliferation have been 
described in males of families with probable or defi- 
nite X-linked immune deficiency disorders (Bar et al. 
1974; Purtilo et al. 1975; Purtilo et al. 1977) as well 
as in sporadic ases with defects in cell-mediated im- 
mune responses (Crawford etal. 1979; Robinson 
et al. 1980; Thestrup-Pedersen t at. t980), with 
defective immune interferon secretion (Virelizier 
et al. 1978), or with unknown defects (Britton 
et al. 1978); Veltri et al. 1978). In case 2, clini- 
cal features (sore throat, malaise, hepatosplenomega- 
ly, monocytosis with atypical monocytoid cells, hy- 
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pergammaglobul inemia w th raised IgM) were sugges- 
tive of  infectious mononucleosis.  Infectious mono-  
nucleosis in the elderly, however, is rare, and little 
is known on the variabi l i ty of clinical features of 
this disease in old age. EBV-serology with positive 
anti -EBV (VCA) IgM and negative ant i -EBNA- IgG 
is compat ib le with the diagnosis of  a recent, 4 to 
8 weeks old EBV infection in this patient. 
In case 3, clinical features (malaise, fever, painful 
lump in the axilla, lymphocytosis,  hypergammaglobu-  
l inemia) were compat ib le with, but not diagnostic of, 
infectious mononucleosis.  But also here EBV serology 
(see Table 3) al lowed the diagnosis of  a recent EBV- 
infection preceding hospital  admission by 4-6 weeks. 
The causal relat ionship between infectious mono-  
nucleosis and unl imited B-celt prol i ferat ion in im- 
mune deficient persons is now recognized (for review 
see Purti lo 1979, 1980). In case 1, an immune defi- 
ciency was not demonstrated,  since cel lular immunity 
was not assessed in our patients. Infectious mononuc-  
leosis progressing to leukemia has not been described 
though infectious mononucleosis  preceding or follow- 
ing acute leukemia in children and young adults has 
been observed (Freedman et al. I970; Stevens et al. 
I971; Levine et al. 1972; Langenhuysen et al. 1974; 
Pedersen et al. 1975). Since infectious mononucleosis  
in the elderly and acute monocyt ic  leukemia are both 
rare condit ions, a causal relat ionship of  these two 
condit ions has to be considered. This relat ionship 
might have remained unnot iced probably  because the 
clinical features of  monocyt ic  leukemia generally have 
not suggested infectious mononucleosis,  and therefore 
serological tests were not done. As a differential diag- 
nosis a fulminating infectious mononucleosis  mas- 
querading as acute monocyt ic  leukemia (Purti lo, per- 
sonal communicat ion)  should be considered also. This 
view is supported by the white cell morphology and 
by elevated immunoglobul ine l vels. A further alter- 
native is that pre-existing but not yet d iagnosed acute 
leukemia was predisposing to infection with EB virus. 
We would favor, however, the reverse sequence, since 
infectious mononucleosis  in both patients, as esti- 
mated by serology, probably  preceded clinically overt 
leukemia by 1 to 2 months and since it is known 
that infectious mononucleosis  in immune deficient 
hosts can run a fulminating course (Purti lo 1979). 
No tests, however, were done to assess cell mediated 
immunity in these elderly patients to prove our as- 
sumption. It appears that in future cases of  acute 
monocyt ic  leukemia serological tests for EBV and 
an assessment of  immune competence should be car- 
ried out. 
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